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WATER HEATER SECURITY SYSTEM 
BACKGROUND OF THE INVENTION 

[0001] Field of the Invention 

[0002] This invention relates generally to water heater security systems and more 
specifically to systems Including straps for maintaining the water heater in a fixed 
relationship with an adjacent wall. 

[0003] Discussion of Related Art 

[0004] Water heaters are commonly used to provide water at an elevated 
temperature such as 140° F. This hot water is then distributed throughout a facility for 
use in various processes such as cooking and cleaning. These facilities may be 
commercial buildings, but even more commonly will be residential buildings. 

[0005] From a safety standpoint, the high temperature of water does not present 
a problem as long as it remains in the water heater. However, if the water heater is 
upset, for example by an earthquake, the large volume of water and the high 
temperature of the water can result in considerable destruction to the facility and a 
safety risk to any people in the vicinity. Broken gas lines and water lines often 
accompany such a catastrophe. Accordingly, it has been desirable to provide water 
heaters with strap systems that can hold the water heater in a fixed relationship with an 
adjacent wall. These strap systems have commonly included wall brackets and metal 
straps providing sufficient strength to support the weight of a fully loaded water heater. 

[0006] In order to maintain the cost of these strap systems as minimal as 

possible, the metal straps have not been highly machined. As a result the metal straps 

have retained very sharp edges that are particularly detrimental to Installers. The metal 

straps have been fairly rigid, making them even more difficult to install. Wherever the 
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Straps have been punched cut bent back on themselves, for example at the wall 
brackets, points of weakness have been created substantially degrading the integrity of 
the strap system. 



SUMMARY OF THE INVENTION 

[0007] In accordance with the present invention, a water heater security system 
is provided with flexible straps typically woven from nylon or a polyester material to 
accommodate tensile stresses approaching those of the metal straps. Of course the 
woven straps do not have sharp edges and are not rigid, so they are easily and safely 
adapted for installation. Special wall brackets can be provided to attach the ends of the 
strap to the adjacent wall. 

[0008] The wall brackets can be formed to receive a strap in a permanently fixed 
relationship or an adjustably fixed relationship. In other embodiments, free ends of two 
straps can be engaged by a buckle between the two wall brackets. 

[0009] The buckle may include first portions that are bent back on second 
portions of the buckle to form a slide channel therebetween. A slide movable within the 
channel is engagable by one of the strap ends in a variably fixed relationship to provide 
a snug fit of the strap around the water heater. Side flanges can be provided either on 
the slide or on the second portions of the buckle to maintain the slide within the channel. 

[0010] These and other features and advantages of the invention will become 
more apparent with a description of preferred embodiments and reference to the 
associated drawings. 
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DESCRIPTION OF THE DRAWINGS 

[0011] Fig. 1 is a front perspective view of a water heater held in close proximity 
to an adjacent wall by a security strap system of the present invention; 

[0012] Fig. 2 is a perspective view of one embodiment of a wall bracket providing 
for a permanent fixed relationship with a strap end; 

[0013] Fig. 3 is a top plan view of the wall bracket illustrated in Figure 2; 

[0014] Fig. 4 is a cross section view taken along lines 4-4 of Figure 3. 

[0015] Fig. 5 Is a perspective view of another embodiment of a wall bracket 
providing for an adjustable fixed relationship with a strap end; 

[0016] Fig. 6 is a top plan view of the wall bracket illustrated in Figure 5; 

[0017] Fig. 7 is a cross section view taken along lines 7-7 of Figure 6; 

[0018] Fig. 8 Is a top plan view of a buckle associated with another embodiment 
of the present invention; 

[0019] Fig. 9 is a right side elevation view of the buckle of Figure 8; 

[0020] Fig. 1 0 is a left side elevation view of the buckle of Figure 8; 

[0021] Fig. 11 Is a cross section view taken along lines 11-11 of Figure 8; 

[0022] Fig. 12 is a top plan view of a further embodiment of the buckle of the 
present invention; 

[0023] Fig. 13 is a right side elevation view of the buckle of Figure 12; 
[0024] Fig. 14 is a left side elevation view of the buckle of Figure 12; 
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[0025] Fig. 15 is a cross section view taken along lines 15-15 of Figure 12; 

[0026] Fig. 16 is a top plan view of an additional embodiment of a wall bracket 
associated with the present invention; and 

[0027] Fig. 17 is a cross section view taken along lines 17-17 of Fig. 16. 

DESCRIPTION OF PREFERRED EMBODIMENTS 
AND BEST MODE OF THE INVENTION 

[0028] A water heater is illustrated in Figure 1 and designated by the reference 
numeral 10. A floor 12 supports the water heater in proximity to an adjacent wall 14. A 
security system of the present invention surrounds a portion of the water heater 10 in 
order to maintain the water heater in a fixed relationship with the wall 14. 

[0029] The security system 16 will typically include at least two strap 
assemblies 18 and 21 each of which extends partially around the circumference of the 
heater 10 and holds the heater lOln a fixed relationship with the adjacent wall 14. 

[0030] Of particular interest in each of the two strap assemblies 18 and 21 is a 
flexible strap such as that designated by the reference numeral 23 in the assembly 21. 
The flexibility of this strap is of particular interest as it greatly facilitates installation of the 
strap assemblies 18 and 21. The strap 23 will typically be woven of a material having a 
high tensile strength, such as nylon. Other materials of interest might include polyester, 
propylene, or Kevlar (a trademark of DuPont De Nemours). The woven strap 23 will 
typically have very dull edges that are not at all threatening to an installer. 
Notwithstanding these significant advantages, the straps 23 can be provided with a 
tensile strength approaching that of some metals so they can withstand the significant 
vibrations commonly associated with earthquakes. 
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[0031] The strap assembly 21 is illustrated in its simplest form to include the 
single strap 23 having ends 25 and 27. The first end 25 is attached to a wall bracket 30 
while the second end 27 is attached to a wall bracket 32. The wall brackets 30 and 32 
are in turn attached to studs In the wall 14, typically with respective bolts 34 and 36. In 
the illustrated embodiment, there are two points of attachment between the strap 23 and 
the wall brackets 30 and 32. One of the attachments is formed at the end 25 with the 
bracket 30 while the other attachment is formed between the end 27 and the bracket 32. 
At least one of these attachments must be adjustable in order to permit the strap 23 to 
be cinched tightly around the water heater 10. The other of the attachments can be 
either permanent or adjustable. 

[0032] A permanent attachment between the end 25 and the strap 23 and the 
associated buckle 30 is illustrated in greater detail in Figure 2. From this view It can be 
seen that, in a preferred embodiment, the wall bracket 30 can be formed with a wall 
portion 38 and an angled portion 41. The wall portion 38 can be provided with a hole 42 
to receive the bolt 34 (Figure 1). This wall portion 38 has a planar configuration and is 
intended to be held in a surface-contacting relationship with the wall 14. The angled 
portion 41 also has a planar configuration and in a preferred embodiment is disposed at 
an angle of about 135° to the wall portion 38. Side flanges 43 and 44 can be provided 
along the edges of the wall portion 38 and the angled portion 41 to add structural 
support to the wall bracket 30. 

[0033] In this particular embodiment, which is adapted to accommodate a 
permanent attachment with the strap end 25, a single slot 45 is fomied in the angled 
portion 41 preferably in a generally parallel relationship with the plane of the wall 
portion 38. The end 25 of the single strap 23 can be fed through this slot 45 and bent 
back on Itself. The strap end 25 can then be sewn to the strap 23 in a multiplicity of 
stitches 47 to provide for permanent attachment of the strap 23 to the bracket 30. 
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[0034] If the attachment at the strap end 25 is made pemianent, then the 
attachment at the strap end 27 must be adjustable in order that the strap might be 
cinched tightly against the water heater 10. 

[0035] A strap having an adjustable relationship with its bracket is illustrated in 
Figure 5. In this embodiment, the bracket 32 is similar to the bracket 30 in that it 
includes a wall portion 50 and an angle portion 52. As in the previous case, the wall 
portion 50 is provided with a hole 54 to receive the bolt 36 (Figure 1). Side flanges 55 
and 57 are also provided in this embodiment. This wall bracket 32 differs from the wall 
bracket 30 in that two slots 56 and 58 are provided in the angled portion 52. These 
slots 56 and 58, In the illustrated embodiment, are parallel to each other and are also 
parallel to the wall portion 50. 

[0036] During installation of the security system 16, the end 27 of the strap 23 
can be threaded back to front through the slot 56 (as illustrated in Figure 5) and then 
front to back through the slot 58. The strap end 27 can then be pulled to cinch the 
strap 23 snugly against the water heater 10. As the strap 23 is drawn tightly against the 
water heater 10, it also presses the strap end 27 against the angled portion 52 of the 
buckle 32. This pressure fixes the strap end 27 to the bracket 32 to maintain the 
tension on the strap 23. 

[0037] Figure 3 shows the bracket 30 in a top plan view while a cross section 
view taken along lines 4-4 of Figure 3 best illustrates placement of hole 42 in the wall 
portion 38 and placement of the slot 45 In the angled portion 41. In Figure 4 It can also 
be seen that the angled portion 45 can be formed at an angle Q to the wall portion 38. 
In a preferred embodiment, the angle O is about 45°. 

[0038] Figure 6 shows a top plan view of the bracket 32 and pailicularly the 
preferred placement of the hole 54 and slots 56 and 58. A cross section view taken 
along line 7-7 is illustrated in Figure 7. In this view, the angle of the angled portion 52 
relative to the wall portion 50 is preferably the same as the angle O In the bracket 30. 
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[0039] Returning to Figure 1, it will be noted that the strap assembly 18 in the 
security system 16 differs from that previously discussed. In use, the strap assembly 18 
will typically be the same as the strap assembly 21 , so the differences illustrated in 
Figure 1 are merely to facilitate a discussion of a different embodiment of the invention. 
Notwithstanding these differences, there are some similarities between the strap 
assemblies 18 and 21. For example, the strap assembly 18 includes two wall 
brackets 61 and 63. Bolts 65 and 67 can be used to attach these brackets 61 and 63 
respectively to the adjacent wall 14. 

[0040] In the strap assembly 18, the strap is formed with two straps 70 and 72. 
The strap 70 has a first end 74 and a second end 76, while the strap 72 has a first 
end 78 and a second end 81. In Figure 1, the strap end 74 is attached to the 
bracket 61. This could be either a pennanent attachment of the type illustrated in 
Figure 2, or it could be an adjustable attachment as illustrated in Figure 5. The strap 
end 81 can be similarly attached to the bracket 63 with alternatives for permanent or 
adjustable attachment. 

[0041] The strap assembly 18 differs from the strap assembly 21 primarily in the 
provision of a buckle 83 that is adapted to receive the strap ends 76 and 78. The 
buckle 83 can be provided in many embodiments only two of which are illustrated ip 
Figures 8 and 12. 

[0042] The embodiment of Figure 8 is of particular interest, as it can be stamped 
from sheet metal in a planar configuration and then bent back on itself to form an inner 
portion 85 of the buckle and an outer portion 87 of the buckle. The two portions 85 and 
87 are separated to form a slide channel 90 best illustrated in the cross sectional view 
of Figure 1 1 . This channel 90 is further defined by side flanges 92 and 94, which in this 
embodiment extend outwardly from the Inner portion 85 of the buckle 83. In a similar 
embodiment, the side flanges 92 and 94 might extend inwardly from the outer portion 87 
of the buckle 83. 
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[0043] Along one edge of the buckle 83, where the outer portion 87 is bent back 
on the inner portion 85, a sidebar 96 is formed with a U-shaped cross section best 
illustrated in Figure 11. This U-shaped sidebar 96 has two edges 98 and 101 that face 
toward the channel 90. On the side of the buckle 83 opposite the U-shaped sidebar 96, 
a sidebar 103 Is fixed to the inner portion 85, and a crossbar 105 is fixed to the outer 
portion 87. To complete this buckle construction, a slide 107 is provided for movement 
along the channel 90 and into close proximity with the U-shaped sidebar 96. This 
slide 107 functions as a second crossbar and provides two edges 110 and 112 of 
particular interest to this embodiment of the invention. 

[0044] Initially, it should be noted that if a permanent attachment is provided at 
both ends 74 and 76 of the strap 70, then the position of the buckle 83 is fixed relative 
to the water heater 10. If at least one of the ends of the strap 70 is made adjustable, 
then the position of the buckle relative to water heater 10 can be adjusted to place it in 
the most desirable location for cinching the strap 72. 

[0045] For clarity, the attachment of the strap ends 76 and 78 to the buckle 83 is 
illustrated only in the cross sectional view of Figure 1 1 . Although only one of the strap 
ends 76 and 78 need be adjustably attached to the buckle 83, this adjustable 
attachment is provided for each of the strap ends 76 and 78 in the illustrated 
embodiment. 

[0046] Initially, the strap end 76 is threaded beneath both of the sidebar 1 03 and 
the crossbar 105. Then the strap end 76 is moved outwardly and back across the 
crossbar 105. It is then fitted between the sidebar 103 and crossbar 105, and 
eventually threaded back on itself between the sidebar 103 and the strap 70. As noted, 
this can be a permanent attachment in which case the strap end 76 need only be bent 
around one of the crossbars 103 and 105 and sewn to the strap 70 with a multiplicity of 
stitches as illustrated in Figure 2. In the embodiment illustrated, the attachment of the 
strap end 76 to the buckle 83 is an adjustable attachment. 
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[0047] In like manner, the end 78 of the strap 72 can be threaded through the 
buckle preferably In an adjustable configuration. The strap end 78 can initially be run 
beneath the U-shaped sidebar 96 as well as the slide 107. The strap end 78 can then 
be bent back on itself over the slide 107 and between the slide 107 and the U-shaped 
sidebar 96. At this point, the strap end 78 can be passed beneath the sidebar 96 and 
the strap 72. 

[0048] Of all the strap ends that might alternatively be provided with a permanent 
attachment or an adjustable attachment, this strap end 78 would benefit the system 18 
most with an adjustable construction to facilitate taking up the slack in the strap 
assembly. By merely pulling on the strap end 78, the slide will be drawn along the 
slot 90 into close proximity with the U-shaped sidebar 96. At this point, the strap end 87 
is held in place by the edges 98 and 101 of the sidebar 96, as well as the edges 1 10 
and 112 of the slide 107. By tensioning the strap end 78, the gripping force of the 
buckle on the strap 72 is greatly increased by the pressure of these edges 98. 101, 110, 
and 112 on the strap end 87. 

[0049] A further embodiment of the buckle 83 is illustrated in Figure 12 where 
elements of structure similar to those previously discussed are designated with the 
same reference numeral followed by the lower case letter "a." Thus, the buckle 83a 
includes the inner portion 85a, the outer portion 87a, the sidebar 103, the crossbar 105, 
and the U-shaped sidebar 96a. In the absence of the side flanges 92 and 94, the 
channel 90a is defined solely by these elements. 

[0050] In this embodiment, the slide 107a is movable along the channel 90a, but 
is provided with side flanges 1 14 and 1 16, which hold the slide 107a in place. With this 
difference, the buckle 83a can be threaded in the manner previously discussed with 
reference to Figure 1 1 . It will also be apparent in this embodiment that tensioning of the 
strap end 78 will only increase the bite on the strap that is provided by the edges 98a 
and 1 01 a of the sidebar 96a, as well as the edges 1 1 0a and 1 1 2a of the slide 1 07a. 
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[0051] Having discussed some of the preferred embodiments, it will be apparent 
that many alterations and modifications may be made by those having ordinary skill in 
the art without departing from the spirit and scope of the invention. Therefore, It must 
be understood that the illustrated embodiments have been set forth only for the 
purposes of example and that it should not be taken as limiting the invention as defined 
by the following claims. For example, notwithstanding the fact that the elements of a 
claim are set forth below in a certain combination, it must be expressly understood that 
the invention includes other combinations of fewer, more or different elements, which 
are disclosed in above even when not initially claimed in such combinations. 

[0052] The words used in the foregoing specification to describe the invention 
and its various embodiments are to be understood not only in the sense of their 
commonly defined meanings, but also by special definition, other structures, materials 
or acts beyond the scope of their commonly defined meanings. Thus if an element can 
be understood in the context of this specification as including more than one meaning, 
then Its use in a claim must be understood as being generic to all possible meanings 
supported by the specification and by the word itself. 

[0053] The definitions of the words or elements of the following claims are, 
therefore, defined in this specification to include not only the combination of elements 
which are literally set forth, but all equivalent structure, material or acts for performing 
substantially the same function in substantially the same way to obtain substantially the 
same result. In this sense it is therefore contemplated that an equivalent substitution of 
two or more elements may be made for any one of the elements in the claims below or 
that a single element may be substituted for two or more elements in a claim. Although 
elements may be described above as acting In certain combinations and even initially 
claimed as such, it is to be expressly understood that one or more elements from a 
claimed combination can in some cases be excised from the combination and that the 
claimed combination may be directed to a sub-combination or variation of a 
sub-combination. 
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[0054] Insubstantial changes from the claimed subject matter as viewed by a 
person with ordinary skill in the art, now known or later devised, are expressly 
contemplated as being equivalents within the scope of the claims. Therefore, obvious 
substitutions now or later known to one with ordinary skill in the art are defined to be 
within the scope of the defined elements. 

[0055] The claims are thus to be understood to include what is specifically 
illustrated and described above, what is conceptually equivalent, what can be obviously 
substituted and also what essentially incorporates the essential idea of the invention. 

[0056] Thus, the detailed description set forth above in connection with the 
appended drawings is intended as a description of the presently preferred 
embodiment(s) of the invention and is not intended to represent the only form(s) in 
which the' present invention may be constructed or utilized. The' description sets forth 
the functions and the sequence of steps for constructing and operating the invention in 
connection with the illustrated embodiment(s). It is to be understood, however, that the 
same or equivalent functions may be accomplished by different embodiments that are 
also intended to be encompassed within the spirit of the Invention as set forth in the 
following claims. 

[0057] A further embodiment of a wall bracket is illustrated in Figure 16 where 
elements of structure similar to those previously discussed are designated with the 
same reference numeral followed the lower case letter "b." In this embodiment, a wall 
bracket 120 includes the wall portion 50b as well as the angled portion 52b. A hole 54b 
is formed in the wall portion 50b and adapted to receive a bolt (not shown). The angled 
portion 52b can be bent at the angle Q with respect to the wall portion 50b. This angled 
portion 52b is otherwise very similar to the buckle embodiment illustrated in Figure 8. 
More specifically, the angled portion 52b includes an inner portion 85b and an outer 
portion 87b that define a channel 90b therebetween. Side flanges 92b and 94b are 
provided in this embodiment. The U-shaped sidebar 96b is fomied between the inner 
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portions 85b and outer portions 87b, and the slide 107b is movable within the 
channel 90b. The strap 23b with its end 27b is threaded around the slide 107b and can 
be cinched tight to engage the edges 98b, 101b. 110b and 112b in a fixed or locking 
relationship. In still a further embodiment, the side flanges 114 and 116 discussed with 
reference to Figure 13 could be added to the slide 107b in place of the side flanges 92b 
and 94b. 
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